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1 Introduction

This contribution discusses the following aspects for ProSe in the RRC specification:
· UE actions upon receiving ProSe configuration

This is related to the following item in the issue list:

	ALU.21
	5.10.3, 5.10.4, 5.10.5, 5.10.6
	In our view, RRC is not actually performing the behaviour (transmission or monitoring) but simply configuring the lower layers.  The actual transmission is triggered by the data in the user plane.  Then,  the only thing that is needed in RRC is just on which configuration is to be used for direct communication reception/transmission and discovery monitoring/announcement. It is not needed to indicate how it is being used as it should be either defined in MAC specification TS36.321 (e.g. monitoring of reception pool, transmit the scheduling assignment and data etc) or in RAN 1 specification.
	See our contribution R2-145114 for the changes
Rap: Understand that the proposal has two aspects:

a) Reword such that RRC merely configures lower layers with resources to use i.e. by using words like: configure lower layer to use the resources indicated by fieldX to receive/ transmit ProSe direct communication/ discovery or configur lower layers to request E-UTRAN to schedule transmission resources for direct communication

b) To remove the reference to 36.321

Rap: It seems good to have some discussion about the way forward. If inconclusive  a separate paper seems disirable.

LG: Good to have some discusion.

[QC] The proposal seems to change neither the behaviour nor ASN.1. Could be discussed separately from ASN.1 review.

Int> We have the same view as ALU

ERI: In general, the proposed changes by ALU may be beneficial, i.e., only speaking of configuring lower layers. However, a separate paper which also analyses the impact on MAC would be useful to really understand the consequences.


2 Discussion
The UE actions upon receiving ProSe configuration is specified in Section 5.10.3, 5.10.4, 5.10.5, 5.10.6. The following is the contents in each section:
	Section
	Contents

	5.10.3
	- Configure which resource reception pool is used in direct communication reception depending on the coverage condition (in-coverage and out-of-coverage)

1> If the cell used to receive ProSe Direct Communication meets the S-criteria as defined in TS 36.304 [4]:

2>
if the cell used to receive ProSe Direct Communication broadcasts SystemInformationBlockType18 including commRxPool:
      3>
…
1>
else (out of coverage on ProSe carrier):

            2> …

- How it is being used (i.e. monitor the resources) :
3> monitor the pool of resources indicated by commRxPool and receive Sidelink Control and the corresponding data, as specified in TS 36.321 [6]

2> monitor the pool of resources that were preconfigured (proseConfigComm in ProsePreconfiguration defined in 9.x) and receive Sidelink Control and the corresponding data, as specified in TS 36.321 [6]


	5.10.4
	- Configure which transmission resources is used in direct communication transmission depending on the coverage condition and also eNB configuration

1> If the cell used to transmit ProSe Direct Communication is suitable as defined in TS 36.304 [4]; or
1> If the cell used to transmit ProSe Direct Communication meets the S-criteria, as defined in TS 36.304 [4], and the conditions to support ProSe Direct Communication in limited service state as specified in TS 23.303 [N, 4.5.x] are fulfilled:

2> If the UE is in RRC_CONNECTED and uses the PCell for ProSe Direct Communication:

3> if the UE is configured, by the current PCell/ the PCell in which radio link failure related to the running T301 was detected, with commTxResources set to scheduled:
4> if T310 or T311 is running; and if the PCell at which the UE detected radio link failure broadcasts SystemInformationBlockType18 including commTxPoolExceptional; or

4> else if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
….
4>
else:

5>
….
3>
else if the UE is configured with commTxPoolNormalDedicated:

4>
….
2> else (ProSe Direct Communication in idle or on cell other than PCell in connected):
3>
if the cell used to transmit ProSe Direct Communication broadcasts SystemInformationBlockType18 including commTxPoolNormalCommon:
4>
….
3>
else:

4>
if the last connection establishment was initiated to request ProSe Direct Communication transmission resources and resulted in T300 expiry; and

4> if the cell on which the UE initiated connection establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
from the moment T300 expired, as specified in 5.3.3.6, until receiving an RRCConnectionReconfiguration including ProseCommConfig or until receiving an RRCConnectionRelease or an RRCConnectionReject;
6>
transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolExceptional, as specified in TS 36.321 [6];
1> else (out of coverage on ProSe carrier):
2>
….
- How it is being used (i.e. transmit the scheduling assignment and the corresponding data)  
5> transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolExceptional, as specified in TS 36.321 [6];
5> request E-UTRAN to assign transmission resources for Direct Communication, as specified in TS 36.321 [6];
4> transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolNormalDedicated, as specified in TS 36.321 [6];
4> transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolNormalCommon, as specified in TS 36.321 [6];
2> transmit the Sidelink Control and the corresponding data, using the pool of resources that were preconfigured i.e. indicated by the first entry in proseConfigComm in ProsePreconfiguration defined in 9.x, as specified in TS 36.321 [6];

	5.10.5
	- Configure the resource monitoring pool used in discovery monitoring
1>
receive ProSe Direct Discovery announcements without affecting normal operation i.e. receive during idle periods or by using a spare receiver;

NOTE 1:
The requirement not to affect normal UE operation also applies for the acquisition of system information from the ProSe carrier.

1> For each frequency the UE is configured to monitor ProSe Direct Discovery announcements on, prioritising the frequencies included in discInterFreqList, if included in SystemInformationBlockType19: 

      2>
….
NOTE 2:
It is up to UE implementation to decide whether a cell is sufficiently good to be used to monitor Direct Discovery announcements.
- How it is being used (i.e. monitor ProSe Discovery announcements)
2>
monitor ProSe Direct Discovery announcements using the pool of resources indicated by discRxPool in SystemInformationBlockType19, as specified in TS 36.321 [6];



	5.10.6
	- Configure which transmission resource configuration is used in discovery announcement depending on whether the UE is in Idle mode or Connected mode and whether the resources are scheduled or selected from resource pool
1> If the cell used to transmit ProSe Direct Discovery announcement is suitable as defined in TS 36.304 [4]:

      2> If the UE is in RRC_CONNECTED (PCell is used for ProSe Direct Discovery announcement):

      3>
if the UE is configured with with discTxResources set to scheduled:

      4>
transmit the ProSe Direct discovery announcement, using the assigned resources indicated by scheduled in discTxResources, as specified in TS 36.321 [6]:

      3>
else if the UE is configured with discTxPoolDedicated:

      4>
if poolSelection is set to rsrpBased:

      5>
select an entry of discTxPoolDedicated for which the RSRP measurement of the PCell, after applying the layer 3 filter defined by quantityConfig as specified in 5.5.3.2 , is in-between threshLow and threshHigh:

      4>
else:

      5>
randomly select an entry of discTxPoolDedicated:

      4>
transmit the ProSe Direct Discovery announcement, using the selected pool of resources, as specified in TS 36.321 [6]:
         2>
else if T300 is not running (UE in idle, announcing via serving cell):
       3>
if SystemInformationBlockType19 of the serving cell includes discTxPoolCommon:
       4>
if poolSelection is set to rsrpBased:

       5>
select an entry of discTxPoolCommon for which RSRP measurement of the serving cell is in-between threshLow and threshHigh:

        4>
else:

       5>
randomly select an entry of discTxPoolCommon:

        4>
transmit the ProSe Direct Discovery announcement, using the pool of resources indicated by discTxPoolCommon, as specified in TS 36.321 [6];

- How it is being used (i.e. transmit ProSe Discovery announcements)
4>
transmit the ProSe Direct discovery announcement, using the assigned resources indicated by scheduled in discTxResources, as specified in TS 36.321 [6]:

4>
transmit the ProSe Direct Discovery announcement, using the selected pool of resources, as specified in TS 36.321 [6]:
>
transmit the ProSe Direct Discovery announcement, using the pool of resources indicated by discTxPoolCommon, as specified in TS 36.321 [6];


In our view, RRC is not actually performing the behaviour (transmission or monitoring) but simply configuring the lower layers.  The actual transmission is triggered by the data in the user plane.  And once configured, the lower layers start reception.  This is similar to what we have today for all the configuration of the lower layers for the user plane.  Then, the only thing that is needed in RRC is just on which configuration is to be used for direct communication reception/transmission and discovery monitoring/announcement. It is not needed to indicate how it is being used as it is performed by the lower layers as defined in MAC specification TS36.321 as shown below:

	MAC function
	Reference 

	Monitoring of the Sidelink reception pool and corresponding data
	Section 5.x.2.1 in [2]:

	Transmission of sidelink control and corresponding data
	Section 5.x.1.1 in [2]

	Monitoring discovery announcement
	Section 5.y.2.1 in [2]

	Transmission of discovery announcement
	Section 5.y.1.1  in [2]


Hence we think these sections can focus on the ProSe configuration rather than the subsequent action. 
Proposal#1: The action in the procedure text in Section 5.10.3, 5.10.3, 5.10.4 and 5.10.5 should focus on the configuration of which resource to use for direct communication and discovery rather than actual transmission or monitoring since this is performed by the lower layers rather than by RRC.
2.1 Possible modification to TS36.331

The following shows the change required in TS36.331:
<<

5.10.3
Direct Communication reception
A UE capable of ProSe Direct Communication that is configured by upper layers to receive ProSe Direct Communication shall:

1> If the cell used to receive ProSe Direct Communication meets the S-criteria as defined in TS 36.304 [4]:

2>
if the cell used to receive ProSe Direct Communication broadcasts SystemInformationBlockType18 including commRxPool:
3>
configure the lower layers to monitor Sidelink Control and the corresponding data using the pool of resources indicated by commRxPool
1>
else (out of coverage on ProSe carrier):

2>
configure the lower layers to monitor Sidelink Control and the corresponding data using the pool of resources that were preconfigured (proseConfigComm in ProsePreconfiguration defined in 9.x) 
5.10.4
Direct Communication transmission
A UE capable of ProSe Direct Communication that is configured by upper layers to transmit Direct Communication and has related data to be transmitted shall:

1> If the cell used to transmit ProSe Direct Communication is suitable as defined in TS 36.304 [4]; or
1> If the cell used to transmit ProSe Direct Communication meets the S-criteria, as defined in TS 36.304 [4], and the conditions to support ProSe Direct Communication in limited service state as specified in TS 23.303 [N, 4.5.x] are fulfilled:

2> If the UE is in RRC_CONNECTED and uses the PCell for ProSe Direct Communication:

3> if the UE is configured, by the current PCell/ the PCell in which radio link failure related to the running T301 was detected, with commTxResources set to scheduled:
4> if T310 or T311 is running; and if the PCell at which the UE detected radio link failure broadcasts SystemInformationBlockType18 including commTxPoolExceptional; or

4> else if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
configure the lower layers to transmit the Sidelink Control and the corresponding data using the pool of resources indicated by the first entry in commTxPoolExceptional;
4>
else:

5>
configure the lower layers to request E-UTRAN to assign transmission resources for Direct Communication;

3>
else if the UE is configured with commTxPoolNormalDedicated:

4>
configure the lower layers transmit the Sidelink Control and the corresponding data using the pool of resources indicated by the first entry in commTxPoolNormalDedicated;
2> else (ProSe Direct Communication in idle or on cell other than PCell in connected):
3>
if the cell used to transmit ProSe Direct Communication broadcasts SystemInformationBlockType18 including commTxPoolNormalCommon:
4>
configure the lower layers to transmit the Sidelink Control and the corresponding data using the pool of resources indicated by the first entry in commTxPoolNormalCommon;
3>
else:

4>
if the last connection establishment was initiated to request ProSe Direct Communication transmission resources and resulted in T300 expiry; and

4> if the cell on which the UE initiated connection establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
from the moment T300 expired, as specified in 5.3.3.6, until receiving an RRCConnectionReconfiguration including ProseCommConfig or until receiving an RRCConnectionRelease or an RRCConnectionReject;
6>
configure the lower layers to transmit the Sidelink Control and the corresponding datausing the pool of resources indicated by the first entry in commTxPoolExceptional;
1>
else (out of coverage on ProSe carrier):

2>
configure the lower layers to transmit the Sidelink Control and the corresponding data using the pool of resources that were preconfigured i.e. indicated by the first entry in proseConfigComm in ProsePreconfiguration defined in 9.x;
5.10.5
Direct Discovery monitoring
A UE capable of ProSe Direct Discovery that is configured by upper layers to monitor ProSe Direct Discovery announcements shall:

1>
receive ProSe Direct Discovery announcements without affecting normal operation i.e. receive during idle periods or by using a spare receiver;

NOTE 1:
The requirement not to affect normal UE operation also applies for the acquisition of system information from the ProSe carrier.

1> For each frequency the UE is configured to monitor ProSe Direct Discovery announcements on, prioritising the frequencies included in discInterFreqList, if included in SystemInformationBlockType19: 

2>
configure the lower layers to monitor ProSe Direct Discovery announcements using the pool of resources indicated by discRxPool in SystemInformationBlockType19;

NOTE 2:
It is up to UE implementation to decide whether a cell is sufficiently good to be used to monitor Direct Discovery announcements.
5.10.6
Direct Discovery announcement
A UE capable of ProSe Direct Discovery that is configured by upper layers to transmit ProSe Direct Discovery announcements shall:

NOTE 1:
In case the configured resources are insufficient it is up to UE implementation to decide which ProSe Direct Discovery announcements to transmit.
1> If the cell used to transmit ProSe Direct Discovery announcement is suitable as defined in TS 36.304 [4]:

2> If the UE is in RRC_CONNECTED (PCell is used for ProSe Direct Discovery announcement):

3>
if the UE is configured with with discTxResources set to scheduled:

4>
configure the lower layers to transmit the ProSe Direct discovery announcement using the assigned resources indicated by scheduled in discTxResources;
3>
else if the UE is configured with discTxPoolDedicated:

4>
if poolSelection is set to rsrpBased:

5>
select an entry of discTxPoolDedicated for which the RSRP measurement of the PCell, after applying the layer 3 filter defined by quantityConfig as specified in 5.5.3.2 , is in-between threshLow and threshHigh:

4>
else:

5>
randomly select an entry of discTxPoolDedicated:

4>
configure the lower layers to transmit the ProSe Direct Discovery announcement using the selected pool of resources:
2>
else if T300 is not running (UE in idle, announcing via serving cell):
3>
if SystemInformationBlockType19 of the serving cell includes discTxPoolCommon:
4>
if poolSelection is set to rsrpBased:

5>
select an entry of discTxPoolCommon for which RSRP measurement of the serving cell is in-between threshLow and threshHigh:

4>
else:

5>
randomly select an entry of discTxPoolCommon:

4>
configure the lower layers to transmit the ProSe Direct Discovery announcement using the pool of resources indicated by discTxPoolCommon;

NOTE 2:
When performing resource pool selection based on RSRP, the UE uses the latest results of the available measurements used for cell reselection evaluation in RRC_IDLE/ for measurement report triggering evaluation according in RRC_CONNECTED, which are performed in accordance with the performance requirements specified in TS 36.133 [16].
>>

2.2 Possible modification to TS36.321
Some modification may also be needed to TS36.321 as follow:
<<
5.x.1.1
SL Grant reception and Sidelink control information transmission

In order to transmit on the SL-SCH the UE must have a sidelink grant. The sidelink grant is selected as follows:

 -
if the UE is configured by upper layers to receive a sidelink grant dynamically on the PDCCH or EPDCCH, the UE shall:

-
using the received sidelink grant determine the set of subframes in which transmission of sidelink control information and transmission of first transport block occur according to subclause 14.2.1 of [2];

-
consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was received, overwriting a previously configured sidelink grant occurring in the same SC period, if available;

-     clear the configured sidelink grant at the end of the corresponding SC Period;

-
else, if the UE is configured by upper layers to transmit using a pool of resources as indicated in subclause 5.X.4 of [8] and data is available in STCH and if the UE does not have a configured sidelink grant, the UE shall:

-
randomly select a sidelink grant from the resource pool configured by upper layers. The random function shall be such that each of the allowed selections [2] can be chosen with equal probability;

-
using the selected sidelink grant determine the set of subframes in which transmission of sidelink control information and transmission of first transport block occur according to subclause 14.2.1 of [2];

-
consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was received;

-     clear the configured sidelink grant at the end of the corresponding SC Period;

NOTE:
Retransmissions on SL-SCH cannot occur after the configured sidelink grant has been cleared.
The UE shall for each subframe:

-
if the UE has a configured sidelink grant occuring in this subframe:

-
if the configured sidelink grant corresponds to transmission of sidelink control information:

-
instruct the physical layer to transmit a scheduling assignment corresponding to the configured sidelink grant.

-
else if the configred sidelink grant corresponds to transmission of first transport block:

-
deliver the configured sidelink grant and the associated HARQ information to the Sidelink HARQ Entity for this subframe;

5.x.2
SL-SCH Data reception

5.x.2.1
Scheduling Assignment reception

Scheduling assignments transmitted on the PSCCH indicate if there is a transmission on SL-SCH and provide the relevant HARQ information.

The UE shall:

- for each subframe during which the UE is configured by upper layers to monitor PSCCH:

-
if a scheduling assignment for this subframe has been received on the PSCCH for a Sidelink Scheduling Assignment Identity of interest to this UE:
-
store the scheduling assignment and associated HARQ information as scheduling assignment valid for the subframes corresponding to first transmission of each transport block;

- for each subframe for which the UE has a valid scheduling assignment:

-
deliver the scheduling assignment and the associated HARQ information to the Sidelink HARQ Entity.

5.y.1.1
Resource allocation

In order to transmit a MAC PDU on SL-DCH, the UE shall for every discovery period:
-
if the UE is configured by upper layers with a specific grant as specified in [8]:
-
deliver that grant and the MAC PDU to the Sidelink HARQ Entity;

NOTE:
Mapping between grant and physical resources is specified in subclause 9.5.6 of [7].

-
else if the UE is configured with a single pool of resources configured by upper layers:
-

select a random value p1, where the random function shall be such that each of the allowed selections can be chosen with equal probability; 

-

if p1 is less than tx-Probability:

-

select a random resource from the pool of resources (excluding any resources which are overlapping with PRACH), where the random function shall be such that each of the allowed selections (see subclause 14.3.1 of [8]) can be chosen with equal probability;

-

deliver the MAC PDU and that resource to be used as a grant to the Sidelink HARQ Entity;
5.y.2
SL-DCH data reception

SL-DCH is only received if there is no downlink reception, no SL-SCH reception and no PSCCH reception at the time of reception of SL-DCH.
5.y.2.1
Sidelink HARQ operation

5.y.2.1.1
Sidelink HARQ Entity
There is one Sidelink HARQ Entity at the UE for reception on the SL-DCH which maintains a number of parallel Sidelink processes. The Sidelink HARQ Entity directs HARQ information and associated TBs received on the SL-DCH to the corresponding Sidelink processes.
The number of receiving Sidelink processes per Sidelink HARQ Entity is specified in [8].

For each subframe of the SL-DCH configured by upper layers, the Sidelink HARQ Entity shall:
-
receive the TB and the associated HARQ information from the physical layer;

-
if the received TB cannot be associated with an already running Sidelink process:

-
allocate the received TB and the associated HARQ information to a non-running Sidelink process and consider this transmission to be a new transmission.

-
else:

-
allocate the received TB and the associated HARQ information to its Sidelink process and consider this transmission to be a retransmission.
Editor’s note: It is assumed that lower layers can indicate whether a received TB is a retransmission or not.

>>

3 Conclusion

 It is recommended that RAN 2 discusses the following observation and proposal:
Proposal#1: Move the UE action in the procedure text in Section 5.2.2.x1 and 5.2.2.x2 to the field description for SIB 18 and SIB 19 and add the following generic text in those sections:

No UE requirements related to the contents of the SystemInformation messages apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

Proposal#2: The action in the procedure text in Section 5.X.3, 5.X.3, 5.X.4 and 5.X.5 should focus on the configuration of which resource to use for direct communication and discovery rather than actual transmission or monitoring.

The proposed changes to the baseline CR is given in attached.
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